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Abstract 



PROBLEM TO BE SOLVED: To obtain a semiconductor device in which timing is adjusted so that data is outputted 
with the prescribed phase for an external clock in spite of dispersion of characteristics, variation of temperature, and 
variation of power source voltage. 

SOLUTION: This semiconductor device is provided with an input circuit 13 in which an external input signal is 
inputted and a reference signal is outputted, an output circuit 14 receiving an output timing signal and outputting an 
output signal, and an output timing control circuit 20 controlling an output timing from the output circuit 14 so as to 
be the prescribed phase for an external input signal. The timing control circuit 20 is provided with a delay circuit 21 
delaying the reference signal by selected delay quantity and outputting it as an output timing signal, a phase 
comparing circuit 22 comparing a phase of the reference signal with a phase of an output timing signal, and a delay 
control circuit 23 selecting delay quantity of the delay circuit based on the compared result. 
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HuES2P{f *o(jrffii:«rEHJa*-Y s v^fflr**c«;*-t- 
-5 ft -^OttJI * J£«"T 5tt« fcfcS! ^ , 

2 ] it i ciBi^^gfr-fcot. 

ililEJI«WiHtt*-frSy^-A*lHl»«:«*., MlBffitl 

m^mjit-i ^ is ? is kba*^ s ^ 

[WsMU ] 2 ICE«0*»fl*«rfcoT . 

fitj ib <^ ^ - m ti 0 r u ^ ft 6 3f ^ <*> * w £ * -r s y 

^-ftffiFIUB«r«x.. fflEteffiJtttlHlKttWlESflSfS* 

fflE^ s - ai* (si xmm s n s bt^coaw * #-r s y 

7 ] M*qi 3X1* 4 fcE«o>**f*§S«-c*> 

or, 
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[tt#9! 8 ] ■*« 5 Xte 6 tcE«0*»(tSS«-e*> 

or. 

ffjE^s-uaiHiKfc* s5E«j»9**.flr«-^«eorw» 

9 ] tt*3l 8 CI5to*«#ggr^or, 
muy$-*WK*>M»* (WE»0*A.fll*^tto 

r$J 9 »*.-srtST*> « 

/0 i o ] 3^b9 1 *ICE« 

fl1jEtl3*lHlKrC0^SjS«l*, Stt**»8Bort««» 

ffiE^-ffi*iiis&tf>w»«iRfc, mu&j3\s}&<nmn 
i] nr*3ji3&»b i oo^f^i^:is 

JttlEa^EBl*. MfEffl*ft*3ft«i«5 ^KcfffcfS^ 
^ IcMiSSlof^ u*-f ®K0>UJ*i-3ffi;&*-f * is? 

S >ym-%\z.fcCf^* 4 S >^r, fUEffi^ff-^o 

it^^m<Dm^m^itm\B]^x(D\t^mzm^^xm 

E*l ©-r-f ^>TllK0>iitt**:»«U ftJEffi^m-§- 
i 2 ] if i xtt 2 l:E«o*i*gSf 

&>oX , 

mEtttait«iiiKrtt, mE*»flr#oBr*offiffitt<Dm 
EtH*ifiis&^w*ff *^ffl[^*^mEBf3eottffl»<Dtn 

fifrE^r^ >-<#J»lHlKtt, WEffifflltttig*i«49|eifcff 
«»L, MEffiffiittSliI»^*U*»f^*ffofc«Ftc:^rO 
i 3 ] w*ir i xi* 2 iitet^^sir- 

^>o r , 
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[!S#*I 1 4 ] n*3E i 3 fcEtt*>*MM*«*-c*>o 

ib tu * hj & <n m ft it * o ffl <b * t c m is »f « <o m% m<Dm 

i 6 ] M*9E 1 5 tcEttO¥W{*SE1E-?A>o 

[»*JBi 7] i 6 inlets 

l 8] lt*3i3 36^ l om^na>l*Iicffi 
#115^^®^ (13) 13, WEI*«tS:l/N (N : 

1fflEi/N#JBiai&offi*#AASix, iWEt^ i^YfM 
1 9 ] 1 8 fcEtt<o**#SS*-c*>o 

r. 
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m^nmmm 2 ^ u-im&n&tt't << % > 

#^ffi*-r^P#{ciittJfBm2(Dy ^-^^>r WS&o 
ME^-fV-f *J«ilHl»tt, WE^S — UiAflr*^*^ 

/u(Ofl#(D^Effi«it»iHii^roiti5M^(cs^^rME 

^1 co^r -f u-^lHl^^ftJE^ 1 ^>y^fflf^ U"f ESS 
^!WEffiffite«EI»roJt«ft*«cS^i^riWE» 2 co 

[m** 2 2 ] nr«« 2 1 icE«^^*#»«^#>o 

T, 

2 3 ] tt*4 2 1 XI* 2 2 tcE«o***SS 

Ea*iaK^ffl*«*o*fc*«cinEWSottffl»<Din 

E*JEOttffl^»«*»btt«t[t|l!r 

[It*3g2 4] «*fl3^bl 0, 15, 16, 18 
j&>5>2 3 0^-Tix^l^tcE^O^^SIgr-feoT, 

gf6S2 Steffi tt«|Hl»^, 

mnm2<nm%&&\&&\z.mu%z<D? << ^ ^^m-^t 
50 stjE^^^x.®^!*, mm¥m#%im:<o®mi£mzteffi 
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[!*** 2 6 J 2 5 JC|B«0*«#SS«-Cfco 

2 7 ] M*9( 2 5 ^E*(D*W»iS«-Cfco 

1 8 OSWc^ n y fm-ZX-jb *) , 

[ft 3 0 J »*JB 2 9 fcLlB«<D¥»ttR*-Cfco 
[MM 3 1 1 2 8 CO^-Ttt^l JKCIE 

[1**913 2] ^v-^o^ffl* 
[1*#*S3 3] it^ii^t) £&^Ta*&*>ffi«#l 8 

osmesis* p ^i^^itrf-^^Aai* 
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3 4 ] !**« 3 3 JClBttO**»R«T*>o 

x\ - 

*iJlB*«S* p y , tU;fc*>r S^fS-^A* 

fflSB-r-^AAUBttmiSAA^^ £ >^'fs-§-{^oT 
/0 Iff #31 3 5 J f*#*i 3 4 £Etta*ttttBC-c*>o 

[1***13 7] m*«3 e^Etta^WttBC^*? 
MBff 2^ffff«frfiSr«Glft»XfTlcEad 

iniBA*^-^oe«*iS]i:(miB«2<D^»flr#(z> 
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i£tm'&tem<Djt<D^mm<DmzmBZ'f<< ^-y ^ 
[»*sr3 9] acjij^*«.*nfc**<o«#aa«:*r 

(cj: 0 ■HTtBtt'T-f u-f 7>f , 

mis^-y u-f mmm&vz. m^"f^^^y^^<o^t^< 

[0 0 0 1 ] 
[0 0 0 2 ] 

[«**>*ttB] a*. ¥9iflcftflf§iK (lsi) r-i*, 

^^■^y^'Tn^-^^D (DRAM) t 5 
tt, r Ku*m rKi/^«# 

[0 0 0 3 ] nytV-^'^r^C^ltSC 
0 0MHzai©CPUt>mair^5^ ±ffi«£ L 

i«T/h*i^»f^iSftr-«>-5. ioomh 

RAM (SDRAM) m<D%\ D R AMW#«^*i 
[0 0 0 4 ] SDRAMIi, ^^5/&> *b A^ * tl -5 ^S^CO 
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[0 0 0 5] illl ^^7^*S^^Dt^ 
DRAM (£XT, il:SDRAM^»n, ) CD— 

16M- 2/<y^ -8^5/ hlOSD RAM^ 
DS/^MiT-^^o SDRAMI1 IRIDRAMWD 
R AM ^7 1 0 8 a, 1 0 8 b OftiltC, ^ o y ^ y y 
7101, 37^^73-^102, 7KI/^^y77 
/i/^^&/<y^7 H>^ti/^ h (£JLT, 11:7 K 
w isy*'<yyr) 103, 1/07^^^^77/1^^ 

^10 4, «|WfS#7 j/f 105a, 105b, K 
l/^n06, ziy j^y \* is y* % $ is & 1 0 7 a, 1 
0 7b^rf LTt^o /CS, /RAS, /CAS, / 

ttfls^- Kfcffii:T*llK**l«i-*- 
Sli;[:^5o /CS, /RAS, /CAS, / 

WEfS*li, Wfa^7iyf 105a^l05bCU 
20 A^nxftoavy Kd5A**n5*^ ^co^M^^ 

[0006] — *, 7 Ku^fS*wtr 1 

0 3X'mmZiXX&;<^? <Dn— KT £ LTfi 

37A7Kl/^*!>^107a, 107b 
^Ili ITfffl^nSo DRAM^71 0 8 a, 1 
0 8 b^^K^tU^tlfcfs#fi, I /Ot-^/^77 

/i/^^ 1 0 4r*±i*i^tir^^^>bA^^ix5^^ 

ACO^T t |^«C0»^fT*3iX, I /07»^/^7 

30 T /\si/y$ 10 4 {ZT^JlZtlltf— ^d^^^^n 
[0 0 0 7 ] 0 2 14, -jRft?iSDRAMiOB^6D 

SULT, #|37y K, 7H^(lt, A^x-^^:* 

[0 0 0 8 ] <^£, :<7)SDRAM/!l^7-^^»ai 
=r^VK«# (/CS, /RAS, /CAS, 

40 /wEit^-) <7>ai^fc>-£^b7 t"r4-7 (ACT) ^ 

[0 0 0 9 1 —*, :^)i:^^-7F^l«Lfc 
«»0»f^#IHJ (tRCD) &tc. y-K^-^^K (R 
ead) ^7A7F>^^A^)t5c 3 7 A7F^ 

50 jgucffi^L, 7-^/<^r u tn^s/77 
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x-£h\zmmLxmt)i&* (dq) tc^-^^tu^^ti 

[0 0 10] SDRAMT^7^t^^ffl(:li3lS^ 
:*8#PIL t C AC\t^ =7 KUJ*T^i?;*B#FIL tA 

So 

[0011] 1311 SDRAMCfcjjS/^^?^^ 
^3M<t^t^Sf^^^ltl/^o SDRAMT* 

stjytWAsX^^Zo ^D^^/^7rl01T11 c 
[0 0 12] C<7)#'J(C3ol^T\ ^^-lT'd rr^A 

T K^/^7r 1 1 6XT Kt^ff-g-SriBiBLT^ 
Afn-y 1 1 8C7 F>^flf 7 — 

<^1 1 8T-5iK£;ftfcT Kl/^#i(lffllt5t^7 
1 7 (DW^^r^— ^^^{cffi^iL, 

x<Dm&& : f—<?'<*Ti/7'i 1 9r-«i*ii-s*"Ctfb 
*x£o 213^— 1 2 oco^r-, 

^>r^-3tt 1/0/^7/10 4^T*«i^ti5i: 
Lfco ^Tix^'^:7rt<z>ll]»fc * p v ? V J ? ;umm 

^^yfi:CLK|;H«LTllHm^r-, 

So 

[0013] 

Lfc^^(7D sdr AM*i«i$> * y ^^rAff 

T, t ACIj:^rA^ v y? CLKf)>b<D? * 
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— (DttiJlT*— PVkW&fML&TFlsX^&o SDRAMOS 

tAC^tOHiii-Stf, fc5«*8otti 

i<9 [0 0 14]—*", SDRAM^yj*^^7-MltS 
D&tf (Stf»5) t-H -try h7y^B (t S 
I) , *-^Ke«l (tHI) &&&X\ C<7)P#Pfll^^ 

£>£ e ^OSMlj:, 03&*b (tCLK+tOH-tA 
C) tft&o Wili, 100MHz«t5^rA 
, ?/^mm (tCLK) I3l 0 n s , * 

=eVT?±*&?ffl (tAC) 126 ns, * — A^KPSBBtt 
3ns , ^§!£ 7 n s tfiSXy" J±WX~&mx$ 

tf (tSI + tHI) ft 3 n s X th *) , 8Mns 

[0015] 7^— *^?*fti*n ictt, 

IC?*— *a**S5^ o s/ * C L K(C^L T^r ^OtefS T-tii 
*j£4x£, tm^^7n^WtAC^S^ 

[0016] tXJi, v->^ nt^DRAM^Ji: 

ao»^tftSJ:5 t&*!mx 
[0017] **whu ±iBB«*jw«*r*s*tfct 
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[00181 

*@B2ott, »rtt-c, £3i{f^£aii^£ 

j&EIKl 4 (cSl^O-TS-r^ WEIR 2 1 g^ff 
S^2 2^r, ffifflfcfc«[iIB2 2«7>it«]e*«-£<5^r, ^ 

[0019] *«So*»*8tr-tt, ffiA*>r S ^ 

«jfli(siK2 o{cjo(t<5^^ ^ is ym&<DKLtb<Dmm&& 

[0 0 2 0 ] *«*n ^flfittKtS^tt, JM8ta> 

60 -trr-* A^tH&i 3 £B £3 ^S — 

A*0S§2 4 £riii&£ii:fc{f-^£ , A^SBS 1 3 <b ffi 

[0 0 2 1 ] H 5 <£>*gj&X*H T^fW (HJSS 2 1 <omt) 
Sr*^— A*l5lft2 4 CA*^Ti/^o **>fc*Mfctl 

{f#^te, tB^isJS&i 4t-(7)fIlj:Aor^/j;i\ 

@EOfft§^*>5S^{:, tH^SSSl 4T-<D5gJ£SCD 
[0 0 2 2] H6tt^on«*rRWi-SH"C*>5o CC 
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1 4t>>b<om^<om*)?<< ^ ^ % 

>?m-%n. UiAlslBl 4T-05I$££:ji.&A,T-, CLK 
1 4"C<Oil«#3ft^^b^:fflt & fcntf, CtUC J; 

Lj&>U ±SS<o«t 5**H«cJ: 9 , &£i\b\&i4 

[0 0 2 3] ceo J: 5 <ClWJII*W«fc"#-S^I4, til* ESS 
1 4<DfflAft#£^-A*lEli»2 4\z.AJj£-£Tft1R 

r^35«fc?i»5, t:r-, 5i^®i^3#{ctu^[HjsSi 40 

its ^tltfc^tHlSS2 2^fU^»ff#^^Lfcd^J^L, 

f^^f^o^^ ^/u-eA><cb-f s^"T5<or-, ^^ifct^® 
S^2 2ii^* ? p 3 --(?5S<k:*t?*>-6 3&***ij^-rn«, ffifflo 

[0 0 2 4 ] H 7 ic^-T J: 5 fc, tu^iHlB 14^: 

y ^ — ffl^tHJS& 3 5 JrRJj, -T-f U^(°]SS3 

1 ^^otb^^-r s ^^{f-^^rco^=:-m^{H3£§3 5 

Jct>A^^-ti, ^^-Hi*Ifil8S3 StfrnJlfJ ^>^ft 
4*^LTte*lfcfc«[5iK3 2CA*LT, A*0*S^b 
[0 0 2 5 ] B7(DiS"efcni5, ffi*lHlB^6> 

5^ ft-?-^«^aj*r-#5o ^or, ±f£oj: 9/^^;- 
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[0 0 2 6 ] JElC, ffi*lsIK/H0*10tttf7*>r 
[0 0 2 7 ] 

Dt^DRAMlClfflLtSll£WlCO^T»-<S^, #1 
5l£*3&9!ttS''>'* P^DR AMJcWfe-f, # 

[0 0 2 8 ] #$&m<nmM&\COiy>'? ot^DRAM 
(SDRAM) \* % BllC/TLfcJ:5ft^#«fl;*:*t 
Tl^o i8tt, HtWOSDRAMOll-KIl^ 

^J:p(C, *M^SDRAM««(7)SDRAMi:(i 

IWOSDRAMCfc^tlt ^n^^ 
/^77101 ttrtW^ p ^^^^©£§1 2 1 tmtl? 

Bl 2 1liffi*OSDRAMi:ll«(7)t^T**)t), #95 

[0029] B9ii, %\nmm<omt)*<< z^rmw 
nmmnmfifj z>yfflw®&n. K^wytxti 

1 (cA^^ixfc^^^ p * C LK^Stf^A^® 

t5tli*^Di/^MtSDLL (ir^ U-Y • n y t 
• /U— y:DelayLock Loop) 4 0 <?: , A^HJSS 1 3 

814 ^«a*ElB*fi|l ^^—10*138 3 7 

t, DLLllI84 0^y^-tlJ*lsI83 7OBlcRIJP ? 

*U DLL(l]84 0^b{ll^l5]8l4^fO(f^ii 50 
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««E&^ ^ — flr*K*ll 3 6t, ^~*UJ**HF-1 2fc* 

ffi*ftW3 8 ^Sr^r-rSo 
[0 0 3 0 ] A*0SSl 3»»*ftftfflaIK (ESD) 
13U, CLK^tiit^^Jl/yh^7-0SSl32 
7 yf-EJiSl 3 3 CLK#JfflllH]Bl 3 4 1 
/N»ffil3 5^tt^o ^cOA^ESS 1 3tt, 1 
/N#JS»1 3 5«r|»(t«i£<tt«*nr^S^«^o 

^ S~AAlsli»3 4 li, A^7lHlB 1 3 
ESD34U, ^;^l^yh;7-§^3 4 2 ^ 
7 y^\°\&3 4 3 CLK#J»[h]&3 4 

4£Sr*TU «-lsI«r«i;A*IsIK 1 3 <D*><7>£ m CizYfh 

[0 0 3 1 ] DLLE]B4 0rat, CLK«@^134 

K0Sl4la^ 1 /N#J33f 1 3 5£><bA^£nfc 

4 1 b t. l/Nftffl&l 3 5 £^S—CLK*J 
W8S3 4 4COfS#*tfc«a5-t*Sffiffltfc«lHlll&4 2 ffi 
fflfck«I5]B4 2 0tk8jB*l:|^^t7>f WIH1&4 1 

u>rwj»isiss4 3 t z^-rz>« 

[0032] ilOfi, *f<i \s<< ESS 4 1 a fc^S — 7* 

•9. (1) ^n^h»of^KE^», 

(3) #1 t> ha-co^-f l^-f ®»*:*ft«*«Lfc«P 
<z>«j*fc»flsR91&^U (2) ^n^h^i/ 
-Y0KOtbf^S:^1-^-f A?-*— hT-&£ 0 11 060 

(1) it^h^T^>fMi 
2i(7)NAND[5]84 0U 4 0 2, XtM >-'<~^ 4 

0 3i^45. :o 1 t*s> h#<o^ w 

HI 10 co (2) -CRK-t-Si:, A**Ettffittftflr# 

(2) T-f2<J>E# "H" (C^oTfl #<0*W^'5riB«Cft 

ofcttlBS:/7Lt*)5o if * I Ntt 1 fcfs/ h^-co^-r ^ 
SS^aj^ff^-^r. 4a-lHa-2li (1) 0(h]^{c 

[0 0 3 3 ] <f>N^ "L w C0P#(C|^, outMi; 

" L " T^5 0 <J>N^ "H" "L" C0B#{Cli:O 

UTii "H" -C&5o <f>N^ "H M T-^E^ "H w (OB# 
t^, A^ft-g-I "L" X'htl&OUTte "H w tdft 

9, I "H" X'fotl&^L" fC/^5o gllOcO 

(2) 13, <f>E=H, <i> N = H(O^^Tv I N & L frh 
¥UZ±h}i&Z> t . tCOAM^IN^NANADy- 

h4 0l, 4 0 2M^f 4 0 3t?geSilii5 
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[0 0 3 4] BlOW (3) 14, (1) ©1 try hft<D 

a*, »BR«wtt*ft«Ki*«Sitri^. f£tt{k:fS#*E 

<Z>ft-§-Slii[HlS&KSiftfcL, d»E- 1, <J>E-2, <f>E- 

[0 0 3 5] HmSKA^O 1 fc'y h^Ov^ U^IhJSS 
^Stt<b^ixr*5l9 , <f>E-2a* "H" tftoW. 
-fc A#ff#I Nd> "L" 3&»fe "H" tC«ffc-f-5 

a>b, iC^COj; 5 ICAAft * I NteN AND0&4 0 1 
-U401 - 3T-lh#><bixTL£ 3o — JSttfK* 
nTl/^SAy^Ol fcfy h^-Ov^ IxYIUE§cD<f> E— 2 
"H" l/^T^S^fb, A^ff I Nf4N AND@ 
S&4 0 1 - 2 $riSi^-f6o SflflW 1 \* y bft(Oir*i U->T 
UlS&Offi^OUT^ "H" T-*>S*^, A*MIN« 
NAND@1^4 0 2- 2 t)lltT, OUTiCllif* 
"L" tL,X&m$*iZZ£\z.ti:& 0 JrISOJ:p{c, ;fc 
IIJjOOUT, *N # "L" tf>P#{Chi, OUTI4 

«{c "l" n/^wr-, "l" coft ■e-ttfettio i tf 

[0 0 3 6 ] ;i<7)J;?ic, gttfk*nfc 1 t?y bft<D*f 
4 \"<m&%:it\.X. A*«* I Ntt*f 9ig*n«J; 5 

-fKiftlitSli^S. lfj/h^-fi/ 
^fil*, N AN D @IS M y / <- ^ 

r^T^^^n, noNFBB^DL LIsIKO-T-f l^Y^ffi^ 

M^*s 0 &fo<r>*r<i uYPSHtt, l b*y h#<7)^ i" 

[0 0 3 7 ] Hi ltt-T-r i^-Y«l«iia»oEIKfll«*:* 
tBT-*)!?, HI 1 2«^r(DSif^$:^-r^ -Y A^-^— ht* 
£>S 0 iiil:^tJ;5l:> ^>r i^>f M»@»t>jS*lT 
lof: l fc'j, h^co^-r l"(Mffl\B)$&4 3 0-2?:, 

ft<D7*^ l"<mm\B}&4 3 0 - 2 tt, NAND 4 3 2- 
2£, >f y^-^ 4 3 3 - 2T'M$tl57 d 

35-2, 437-2, 438-2, 439-2, 
TNORIh1^431-2 ?:tt5o h7>^^ 4 3 8 
-2tf>y-M2, fttjJ&Offi^-s a - 2M, h^V^;** 
4 3 9 - 2 0^r- Hi, 5 a - 5 *£*flfc*ix 

> hT s/7°t5^^t ^ Kff <*> SEi <f> SO, ^r>V 
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h^^^-f £>B#<Dyir y Ml -§-<*> REH ROa*lfE]& 

Vft<n>*f4 \s4Wgmi&4 3 0- 2T-I4, h7>^** 
4 3 5- 2^*SOC, h"7>i/*2 4 3 7 -2i^R 
OM*j|«£ft, 7*-f 1^^*J»IhIK4 3 0- 2 OPfdOOtH] 
KT-tt^ih^n* SE £ ^RE^gJ^^n-So NORIhI 
S§4 3 1 - 2lChJ:, £$|CD5 a - 1 <h CGD[hI&&05 a - 

[0038] Il2il Ull W-r-f I' >T#] IB ft 

0 , #s^5 a - 1 , 5 a - 3, 5 a - 5 3&* "H" 5 
a -2, 5 a -4, 5 a - 6 # " L " U y h ^tt5o 

HSOji^IC "H" i " L " ^r^^ig-To *SE^ 

"l" "h" \z.tez>t, 5 a - 1 nmmznx 

"L" i:, 5a-2(4 "H" 5 a - 2 # 

^ "H" iC^^LfcCO^rSttT, *E-1« "H" 

f ^il60T*, d)SE^ "L" HIot^LTt), ffi* 

<f> e — 1 14 "l w co^^r-^-5 0 ^ir, 5 a - i a* 

"L" {c^ftsbfc^ ^ SrStfT, i±}^*E-2^ "L" 
"H" ^^it-T^o 5 a -2d? "H" {C^^LfcO 

r- h7>"^^ 4 3 8 — 2 , <tsoa^ 

"L" "H" iCiSi:, 5 a - 3te^i&£*bT 

" L " (C, 5a-4l4 "H" (CffCf^o 5 a - 4 d* 
"H" CffbltO^gin, <f>E-2(4 "H" d>b 

<f> E — 2 14 " L " <D$L&XfoZ>» %z IT, 5 a - 3 a* 
" L " ICf^LfcCilrSiK, tti^<f>E-3a^ "L w 
a^ "H" (Cffbf^o @T{4, (^SEHSO^l^ 

Sl:t««$nr*5 9, d»SEt^so^Il: "H" 
<h "L M «r» ?)ig-t±-«. W**E"a« "H" 

Wtt:««*^J: tJ'x^ ^-Y*«r«JJtiD$iirS i ^5?a«*>«5# 
^*(cl4, ^Hic^ S E t <f> SOW/^M?rA^tMJ: 

[0039] Ktf^yT y rf{%% 4> S E t <t> S O , &0< 

Eli "H" (c*SSwttfil4B^*n-5 0 Sot, ffiffi 

^a^5^^iC(4, <^>SE, <£>SO, (JiREIU^RO 
(7>/^yi-^$:A^L^i/^J: 9l:fS 0 

[o o 4 o ] # h <?<}>'-rz>mz.te, UE^R 

50 0O/^S:J!!I(CAM5^, ^^^^ <t 
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fcLfcHA^Etf "H" C45S^)ttf^lB»fe«l:^7 h 
T*£>9, :i*xfeC0fcij;ft <f> ET'H 1 OO (c) (C^Lfc^ 

[oo4i] 7* * is* isiteATfiT* * i"< mm® 

^EK* LTBl oco (3) Ic^i-J: 5ftEIK*«ffl /0 
U H 1 1 i-^-T J: 5 fe^-f u-rWJ«ilHlS»T-»Jli9Uri> 

-*-5«*R»a>fe« ***HlA*ix* J: 5 

*-rs^S^4>6o Hi i»7-f U"r#J»IU!»l*, 
W:2oo««tt*fi#*rffiA-rs 0 -r*^*), NAND 

tisisx* tmcmft&ft?o h 1 1 cotaissr-tt, no jfl 

ICSffiU, -£O>fciJ*£0 l 0 CO (3) cO#^cOaltR 

«*a»c«aELrt^a mos f-^vv^^T-te, — « 

"L" co|&3®fiSi&>fe "H" cofftSfil— WifeJ:^ 
UD«ftat^\ H i i 
"l" ^f&aificoNORy— hooffl^^^^ 

— "h" (D»3®fflicsfk-rsoiiii< , m^^i" 40 

7 ^ 6 N O R h<F> "H" <D 

[0 0 4 2 ] B13I4, Bll O^-Y U>f #J8Pls]Kt£*3 

i^TSRttas: it s no r y— h a>tt«a*MicXft 
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**oT, X-f u^f 7>T ^0>i^ix«>&Bt>SK$ixttir % 

^^ofcPo^^ic^i\ m i i coESSr^ y 

-K5a-2^5a-3, 5 a - 4 £ 5 a - 5 £A* £ 
t5ANDy-h^i(l t<DitiJ3&<i> E- 1 . <f>E- 

[0043] 11411 Hll (DiSSt-NORy- 

lift**: LT^S. 5tt«««cj: t? , P«t5 2 

iOAND^htDfctiM^ "H" , 

AND^-httlof oSfttSfc*, J&>fcfe-f— 
AND y — h "H" <Z>££-e#> 9 , ^fil^AND^ 

2 j@(7)AND y — hOffl^^ "H" "?*>5P#, H 1 0 CO 
(3) ^f^l^^^^VCfc^t^, 

[0 0 4 4 ] te^itb^0£&4 2li, <4ffitfc»a5^it«lH] 
Ba50 2oo|HiK»^r*^;$ixSo BH5ttffifflJt« 

M^^Af-v-K^^ Hi 7l*tt«lsI»*Bco 

®^«j&£^-rHr-#> 19 , b i 8 temm\3\&w<DW}ft& 

TF't' & 4 J**5~ -Y — ht'^^o Hi StC^ol/^T, <t> o u t 
£ * e x t l*CCOtttlifcR[5IB4 2T'ht^-r5ffi^ff-§- 
ir^ffi^ n y ^t?*>|9 , ^ext^iLTHut 

swAfs-e-^urt^So ii 5(^^51:, ttfflj* 

2fflcONAND[HlSSr*#JitJc:^nfc7 y 
^[h]^4 2U 4 2 2, ^OttM^r^ 
0SS4 2 5 H26, 7 s/^lfilBOSttfkfS -§-^^J*i- 

5SSS4 2 4 , x^w^ o^^ext (Dmm^m 

*%Z> lr^f U^^cOt^^ U^IUSS4 2 3^fe/«C-5o 
[0 0 4 5 ] |16 lC*5l^T, ( 1 ) ttJ£«a**ft-S§-* 

out #fcb«sgiff * * e x t x *) hiUft&m/vX'is 

9. *outd*6extJ: 9 ^fetc "L" W H W {C^c 

irt^ e (^outidiext "L" 
<nmz&7 V y~7°M&4 2 1 £ 4 2 2 COiffi^ 6 

a-2, 6a~3, 6a-4, 6 a - 5 fi# "H " 
ioTl^S. *o-ut^ "L" 7&>fe "H" {C^fb-f^ 

a - 2 £ 6 a - 4 li^C "H" ;6^fe "L" (C 
mit-fZo r^S, *extj^ w L" ^^fe "H" iC, 1 
v^^ a - 1 ^ "L" ^^b "H w (C/^ 

telZ.h&ik&feZtt^o f&m. 6a-2Ji 
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"L" , 6 a-315 "H" , 6a-4tt "L" ,6a- 

5 13 "H" Zm^f-tZo — ^ e x ti 5 "L" J&^b 
"H" IC^bLfcCDlC&CT, 0^4 2 4O^a|j; 
"L 8 a>b "H" dftl, 6 a-6(Cli-B#W(C 

l3^7^-fHlS§425£426 ON ANDHSSlCA^I^il 

y ^^^p 5/^[HlS&4 2U 4 2 2 ^)iW«Wttt^liS: 
^^^0S&4 2 5 £ 4 2 6 ^&9i£tf^£{Cft£ e 
fftiCte, * bat "H" , <t> C a* "L" , <f> d3ft« "H" , 
<f> e at "L" £&£ 0 

[0 0 4 6 ] (2) [m®*j-^ff-^<f> o u t <htt 

&g^{f#<J> e x t C0te^|^{5f^l^ CT% <f> o u t *** 
e x t <tl5f£P3B#{C "L" fah "H" (C^^^^^^L 
Tt/^o <f> o u t (DiLibtfr K> m&t 6 a - 1 (D^Lib± 
frVm&t<D&?mmft{Z<}> o u t jft* "L" a><b "H" 
^Lfce#T*&5 0 ^O^, if*ext*S a> 
b "H" C/^:^aoT7y5//7D^4210 
*HF6 a - 3** "L w a><b "H" ^SEAr*-***, 7 V y 
•?7* j/^4 2 2Ttt 6 a - 1 a* " L " <Dlt £t£<OX\ 
»(^6a-4^ "H" a><b "L" ICfjktSo *Z<»%XZ. 

6 a - i a* "h" a>t "l" (c^ft-rsa^ 7 y 

n^4 2 2^Mtr-{Cft^oT^50t^fcM 
tfjB#*l\, *r*>«M, 6a-6^-^C "H" left 

*<f> b ^ " L " , ^c^ "H" , "H" , <f.e^ 

"L" httZo 

I0047] Mtc, (3) o u tattb 

K£SHf» ** e x t £ 9 fctfcffla*iSjh,T:*3 9 > 4> o u t 
at* e x t J: L n frh "H" fctt6»fr«:;FL 

tl^c (f> e x 1^^0X21(7)7 11^^ 

7n;/7 p [5l^4 2U 4 2 2«W^i:T, 6a-3 

Ha-5^ " h M a><b " l " \z.m<k-rz>o fit, * 
<*>ba* "l" , <*>cat m h" , <*>dat 

" L " , <f> "H" £ft£ 0 

[0048] ^<D£?tz. <t> e x t tf> A: *> ± # 0 fl*p M £r 

"h" ic&ofca\ (j^i^B$r-*>ofca>, iinr "h" 

<t> b , * c , <J> d , &U<<f> e (Omt lt77f I 

[0 0 4 9 ] Hi 7tettffiJ*»[H]&4 2 0if*IIiISffl50 

7P^74 2 7 i:, NANDH^-^rifiltSnS 
««»4 2 8(02o©a^t J 45 0 JK7Uj/7 P 7n 
7/4 2 Hi 5<75fe*|fcfc^a>(bff ** a^A 

* a a* "l w r-&6a> "h" r-^^a^^i^cr 

7a-9i7a-ll OS&^JII: L " £ "H" £ 
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^^7P^7 P 4 2 7(Da}^(ff^ 1 * b a><b * d <7>fs# 
[0 0 5 0] ^f, JK7'J^7D^4 2 7 « 

pa*riT\ <j> a at "h" a>b "l" iz&it-rzt, 

7 a - 1 7 a-10^ " L " a>£> "H" \^$tik1rZ> 0 — 
7a-l«Cl^i:r, 7a-5^r7a-6^7 
a-7CttIC0«^-5^, *aa- "L" Xh&tz. 
#>\Z., 7a-8l:MWC/ < i:K fig, ffi^?7a- 
it? 9 (i^fb-tir-f , 7a-l KD^a* " L " a^b "H M {Cft 
5o W«T2C^ot, *a^ "L" a^b "H" 

(^WSi, B$HTlW»#i:Mf 7a-8« 
"H" W L" IC, 7a-l0li7a-7 ^SfkL4 

^C0T^{b^-f> W*7a-9li M L" "H" 
ftL, 7 a - 1 1 Mftl/i^o ^(7>J:5*-, JK7U 
^7D s/7 p IUSS4 2 7f^, 0 a CDlfr#{Cj£ CTffi^ 7 
a-9£7a-l U^SC "H" ^ " L " *m *) ig"T 

[0 0 5 1 ] tfi®B4 2 8<D®j#£, Hi 9a>b 

^ H2 1*r#ILrRHt5 0 §1911 fcfc<&Sm{f#<f> 

&tc "L w a>b "H M lc45»^Sr^LTi^ 0 

a* l , *da- "h" , *eat -l w »«, 

7 a - 1 2 at "H M {C, 7 a-1 3^ "L" 
n, *SO^SE^JK7y 77 P 7Diy^^lM 
CTffktS^, ^ROHREl^7a-l3^ "L" 

[0 0 5 2 ] 12 Oli, bt&MMim^t o u tatfckRS 
J<9 miB^<t> e x t "L" a^b "H" [ZtH^m 

rt , * b at " l " , * c at " h " , <i> d at " H " , <f> e 

at "L" T'^^o 7a-12^:7a-l3at 
"L" <& SO<b* S E ^ J K 7 D u 

SEURO^^REIi "L" Cl^^nt^lC/i: 

So 

[0 0 5 3 ] 12111 o u t attbg^S 

Wflr** e x t oi:^_bat ^{c^j-LTiiixT "l w a> b 
a>boA;b{f#n * bat « L » , <^ cat " H " , *d 

at "L w , * eat " H w T-£>£o feS, 7 a - 1 2at 
"L" i:, 7 a - 1 3 at "H" 4>ROt4> 
REfc J K7 V y*77 * 5/7 p (DftHMi:rf{btS 
at, * SO <b <t> S Ett 7 a - 1 3 at "L" .(Dfc^kL 

[0054] H22(^, tUX/tHi5S 1 4 <O0K*J«**i- 
it^5o H2 2(C4ot^T, Datal^Data2 
1^:, t/U7l/^ii5^b^{ii^il, irV^T^^l 
5f 17 t"r — ?^*T 1 9 t *f—9 WfflllHlSS 1 
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DataUDa ta2ll ffijftir — ^3* "H" GO 

" 4§-&iei4*ie "l m r-*>t). ttj^-r-^a* "l" 

iett&ie "H" t*)5o ft*5 ; W*^— ^3&« "H" T*t> 

D a t a 1 # "H" le, D a t a 2 3* M L" left££ 5 
CSft^ilSo <i> o e (4tV U>T \B\&4 OCOtB^ff^-r 
*>9, * o elej&CT :©tB*@W»bOtiJ»#-{ ^ ^ 
^^WJIBSixSo <f> o e 3* "H" left 5 £ . D a t a 1 /(? 
£D a t a 2Wffi«S:f ? -^ffl*«^l 4 (e fctj^-t - £ J: 
5(efW-f3 0 v**, T-^fflM^HI: "H" 
*i-5»-&«:?BS-rS4:, <f> o e 3* " L " 3> b "H" (e 
f {tl, 8 a - 13* "L" C8a-2^ "H" (efto 
X\ h^^^^r— h^>lTD a t a 1 £D a 
ta2li8a-3i8a-6 te £ *X £ 0 feS, 8 a 
- 5 3* "L" le, 8 a - 83* "H" (eftoT, ffi^O 

[0055] H2 3 14, — ffi^7lHl^ 3 7 COEsIS&1gj& 

3 8t)-^ltfc5. 02 414, 0 

2 3 co<^ -fctt^tnlSS 3 7 (0»f^*r^-rSi"C*> 0 , rt» 
* p ytm^t 8 a - 9<O^S— ffi*«*OH««:« 
"To 1240 (1) lil/N»IWl3 5^i* 
(2) l4»jait36«4<0»**r*i- 0 
[0 0 5 6 ] 02 20ffi^ffll 4 £J£g5LT^b3>ft 
£5(e, V 3 7 teftt>\°}&l 4 tm&<D\E\ 

y s~ffi#ig8&-ci4fcti;&is]Ki 4 £ 

Sft ^£ffi;^5i&l?3Sfti^G0T, h?^77 

8 a - 9i4?£le "H" (eftS e H(e, I n t - C L K 14 

te, - hV^^ffl^^<*-^*NAND@S4: LT 
^<7>— #<z>«^teA;fc£*i£o 0 2 4O (l) te^-fj; ^ 
5le, I n t-CLK^ M H" ffi^lsISSi 4 

fcHUttfEteJ; 19 , 8a-9^ "H" i:^5o I 
n t-CLK^ CISi:, h7^77^" h 3* 

P^CbtlS £H3B#(e, 8 a - 3 t 8 a - 6 3**le "H" 
(eft 19 , «^^-ffl^8 a - 93* L " CI^tl6o 
[0057] 0 2 4 <7) (1) (e^ Lfccp|4 1 /N^JfJSs 
1 3 S^^^S^KIT^D , I n t -C LKI4#-£|5 

(1) te^L*:Oi4, y^-ffi*^cD4l#£!c3 8 3* 
^Mfie/j^va-g-c-fc 0 , lii:ii:osDRAMOiii 50 
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Jb3*i9 £&^T3*OB#B0t4^«ledg< ft 9, ecoy^- 
Ul;*?lHliS&<D»fiM4 8 a - 9(7>i:t>_b3**9 <>: &*>T3* 9 iS 
Sr-*JP&$n-5^^teft5 0 t£oT, *«5* n s^fs* 
CLKCDJD»13*$S< ft££, eo^^-a5^(US§l4®}fF 
Lft< *S^U6tt^*>5. 

[0 0 5 8] *Hftff!lT-l4, i9C^fi:9 

(e, l/N»fl«l3 5S:Rin^5. i/N»jg«i 
3 5T-I4, 7 s^EIK 1 3 3CDtb;f?&#J5] LT, ^-^^ 

n s>^f§ -g-ie^rurH 2 4 CO ( 2 ) te^-r I n t - C L 

K^rf^^^^c :©Int-CLKIl * 
flr#<04^^«c#Lr l-9-<(?/u&1£tf "H M lefts 
if #-r-^6c m^mssteecoj: 5 ft 1 n t -c L 

^T^ftJi)^^:3*ir^_b3*i9 4:S:ibT3ft«5a*«eJ; 5fWPi 

[0 0 5 9 ] l/Nj^SSl 3 5 — 
Witl 8 a - 9 140 2 4 CO ( 2 ) <Z> «fc 5 (eft 5 ffiffl 

ttS!4, ^^^n j/^{f^C0 4i^^^/Ke^LTl mff 
ipix^e <?: (eft^or-, ^o^rS^m^3*^M^n6o 
£JLJi3*Sl **0joSDRAM(O*ao85Bffc5o IB 
1 SiP!|(7)SDRAMrii, -x^f UYtl3^4 laMl 
b (e^ij-^5i^^(D^l^{4, *«Jie«!}JtMfir««:»R+5 
J: 9 (e y -t h Lsti^k , ttffloitttS*(ca^^rBr* 
offiffl B8« te^K 5 J: 5 (e l ISrf o SSJRtt « *^7ht5 

[0 0 6 0] SlHM!|«7)SDR AMTI4, l^lli5(DMI 
^i4^LTM^3*^^n^>1g^O/W^(e^lij^n, 
-tix^ixMfTLrt&^-rSo Jil5(7)Kejr-J4ffi*(eo^ 
ro^^^^3*A^{eo^T^P^(e/^-r'7 p ^iS^ti 

So :nia ^ , ^coAffi*^ri^iSo^^^ o ^ ^ 
ft-§-{e^^ itn 5 e £ 3*T-£ S J; 5 (e ft «9 , ^il^S 
3*^itI(eif^D^-So 
[0 0 6 1 ] £A±R5i Lfc J: 9(e, IliWJOSDR 
AMT-f4, f-^^ttt^iJ'^^y ^ p y ^ ff * 

^ p s^fs ^-^^f^co^ti(ep^LTtf^ia-5e^(eft 
So L3-t>, A^fsI^^tti^[H]^{e^fffift^^-[H]^^ 
RWr^ixbr-oigjSS^SYkb^^r^o&fflteft 
Si: 5(e$iJ®^ixS<7>T-, ffit!Ba«S:#*(e^?Heffl|® 

iS5^b3*-5j^(eftSo 
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[0 0 6 2 ]lS^i|ftgtT'll Uk<D*m»m*t 

Tl/^o S D R AM^ 3 S D R AM JtlTf ffl 

SttS "Low Voltage Transistor Tran 

si st or Logic (LVTTL) " <!r "Series Stub Termination Log 
ic(SSTL)* ©2 0©«ISiS-)ttW , C*)D» SDRAMT- 

0H*liIB^»tt3ft«aEft:-r5^4:{w*S. fcb^HJ&T-co 

x it -si fg a s d r a m co m m m r* *> z> 0 

[0063] i2 5|j:, I 2^MijWSDR AMO^; itf 

1 SDRAMT tt 5o m23tkt 

gilsXmhfrteX 51-, IS 2 H#E0ijGO SDR AMO^ ^ 

^/u p h7y^^TiS* 

ti£ K^-Y/^imsS^, #HB#-g*3 7 ltv7^tl5LVT 
TLmt 3 7 2T~7F£tlZ> S STLffi(7)2l^(t bllt 

CVTTLffltO K7>f '<®i&3 7 1 ^MfSPft* 
tt, SSTLfflOF7>f/<iSS3 7 2^It5Pft 

v^^coiJ-YXte, ffl*^— KfcJS l^TiBS^«3E$n 

"H" tJfcl?, LVTTLM^tSl^ 40 

"L" <D&f\Z& % LVTTLfflK7>f^lHlB371(DN 

h\z.WM£tiZ>m-%-te 8 a-4£8a-7tc:ctoT 
XffcLr^SHS*****-*"*^ SSTLf K7-f/^ 
@!^371 C0N^-f ^^A- h 7 Vv 1 ^ ^ £ P f f 

h7y^^coy-hi:ii, tti^eti "l" £/ 4 h" co 

fS*d«BllDSn, S STLffl K7-f'<tHlE&3 7 1 CDN^ 50 
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LVTTLffl K7-f '*0S&3 7 DSW^fVtf-y^ 
SR«Htt0, SSTLfflK7^^§SS3 7lA^^^- 

[0 0 6 4 1 ^COj;5t-bT, f 2I1«(7)SDRAM 
T-|2, y^-UJAia»0»tt^ffl??!ft*.fe*l«. HI2 6 
H l3HM'](OSDR AMCO^ ^-fcU^[HSSO(H3SS« 

til, ^~ffi^E&J^COSfl#ll »lHft«OSDR 

AMirW 

[0 0 6 5 ] SSTLlftHVTTLSfet'ii 
^^§^W{il7jh7>^^(^tS^I^^ SS 

-t\ s s t LM&m<o b v y is < -rz>& 
3Sa**>£o — IRK K^^^IUS&to h7>^^f4*#tt 
Tfife^*>f9, HJ 2 5 CO £ 5 t£S S T L/8£ L VTT Lffl 
co 2 o co K7^ ^@*SrHtf 5 £ 4ffi9^5rfc 
6 0 ^T-, m 3HJSWOSDR AMO^-; — BASK 
T'fc. LVTTLlF'7Y/«3 7 3 ^ LVTTL 
m \*9<f'<\3\&3 7 3 {:^M6^t(a >9 SSTL^ 
»<o«i«*:ittHir5 K^-f ^Ialtt3 7 4«rRtf , lvtt 

LM&&m7r;£titzma* f 9 3 7 4 «:/N>f << 

SSTL**3ft4ii**ixfc»'& 
(CliL VTTLl K^Y^HISS3 7 3 ^ K7-f^lfiIK3 
7 4^^^Wl{:Lr, SSTLjS*W«»^« 

[0 0 6 6 ] SSTLMHVTTLMtll £tj* 

t«J »? ^t^Iii; L/cCO^m 4 HW'jCO SDRAM 
TfcSo 12 711 ®4HJfe^'JC0SDR AMC0<^^— tU 

AM{c*5^rii, y^-tiJ*A*£Jl^^«»«:, g3^ 
S D R AM t H C«**tt S. 
[0 0 6 7 ] B 2 7\Z7jk~f£ S4^M'J<DSDR 
AMCO^^ -fcb^[HlS§r*«, y ^-tb^^^ti: It, S 
STLfllif 3 7 7 i LVTTLitf 3 7 8 CO 2 fl CO 

ftfif^Rtt btir^ 19 . mmt # c t t zk£.k> -*"co 

^^^^-^^8 a - 2 4 {C31^ft){c^^r*# 6 £ 
5l:4oTlf^ ( SSTLffl*#3 7 7 tLrii30p 
FCO^fi*^*^, L vttlM^^ urii 5 0 p FCO 
®-skm*&i£f$£tlZo WK. SSTLMB3 7 7^ 
S«Sit5»-frfc:tt, -«S^««v c c Ql:««jnfc 
3 7 ^-ffi*«i^8 a - 2 4 «C««ESiX 

"H" Izmt't'Z&hh&Z'r — ^co^^rtti^b, 
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"h" ti-h "L" ic^ffci-S&'bT^S'r 

o y ^ (If l:*ft i: 5 r lc 45. 
«cHJ*EIKo K^-f /<lHl»i: LTtt, gj 2 5 2 7 

(c^LfcJ: SftttaWSH^^v KOWlcNf^^ 

^v{c-fS«J*^«ffl*ti5 0 J: 5ft K^-T '<@tt /0 

5 ftH«*:W»L/!:jat«T*>*. 
[0068] |2 8li, f 5HI^j(7)SDRAMOtti^ 

*ft5j£fco^TR9i-*-6. 

[0 0 6 9] SlWf^f U"f 1 a -H**£*>_ba* 

£§T-^i9, Sg2CDy^ UY0&4 1 a - L ttftfeT** «? 

-OfcD, #i£CLK*J»ls]S&l 3 4^tU*^tjCLK^ 
A^^So %\ <Df <i l^-riHffiS4 1 a -H(7>tii*^ffi 

HISS 4 1 a ~L^tU*ttffi*lsIl^l 4 (cA^^tur 
"L" Of-^tb^-r^CD^ S V^ff ITf 

Hiiii^ii^o ^s — f — #<Dm}j?<< * y^^riSt 
f&4 i b-Lli&^T3^^— f — ^<offi;k^>f ^ > 

3 5 0)fcb27J&>fe I n t - C LK^^il 
So Sl^^;-f^ WIHIK4 1 b -HOtti*!**^ 40 
-ft^SB^3 6 -H^frLT^^ -ai^lH]5S 3 7ia^J 

m-^t LT^ffi^ixSo !20^^f>fK|B] 
S&4 1 b-LOtU*l^^(ftM3 
^S— ffi*Is]K3 7{>lA^^ixr " L " CD^-f-^ 
^ >>ym^£ LT^ffl^tlSo ft 

[0 0 7 0] -r ^ U-'f WJfflHsII&tt:, 2fgcDfHlS§4 3-H 
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^)f>f g]K4 1 a-H^Sl <oy*—*r4 l^riHlft 
4 1 b -H0>iij£*«:SRU f-f U"< WJW 4 3 - 
LOMT\ |2(Of^ U-f (hU&4 1 a -L £Si2<7>y 

W0&4 1 b-LOiS^fi$rill^-rs o 
[0071] H29I3, IB5SMfiff!»Ci3tt5tir«tfc«l5l 
^(0«a^/7tir-*>5o H 1 5&U<H 1 7 £fcfcg*LT 

d d q <D "L" £ "H" Sr«{C "H" t-tZXJ 5/^0 

&4 i 2&mt htix^&Mt * "h" aa^ffl^iitiw 

4 1 4 £ "L" fcb^^B £>itt«» 4 1 5 0>2<BRtfTl^5 
,£T-&S 0 

[0 0 7 2 ] ^0^4 1 2 tC&^Ttt, OTfcli , 

d a t a ^ « H " t It "H" ^WM5i^, <f> d d 
q t> "L" 36^ "H" CffCtS, d a t a tt "H" T? 
£>S£>b h 7^77-y- h 4 1 6^tylT<i» d d 
q 3&*ffiffiJt|fc« 4 13 ICff # <*> o u t £ ITAM5 0 

da tad« "L" ©I9tl4, Y^^^yy— 
h4l7^tyf50f, <f> d d q SrKIs Lfcff 

+lfcfc«W4 i 3{c{f ^<j> o u t ^ ItAM^^^C^ 
So 51-, ficffitfc»ffl4 l 3 0A^<f> o u tttt 

IC "L" "H" {Zteit-TZm %t LTA^?^nsr 
irlcftSo ft**, ffiffiit«aJ4 13^: Utt, HI i 5ic 

[0 0 7 3 ] 2«Oiti(iSI$4 14H15I1 ^tl^tl 
Hi 7{c^Lfc(HiSS«fi)ti:I^C«^;r-^S^, A^?<i>b 

LTffitd a t a J: oTMt* 5 <t 5 

ftSo d a t "H w O^^, U H" ffi*,ffl<7>it*B«J 

4 1 4^&ttf^nr«J^t, data** "L" (^i 

£\ m l" w*ffl<o«i««4 i 5jfl*sf±fkstir»^-r 

[0 0 7 4 ] B30tt, «5 3UfeW(7>y^-tii*lHl!6S3 

\ b%2 <D¥ * — 1/^0^4 1 b-H, 41b-L 

<f>doeH£<f>doeL bfrP^Z) ^tlSo MoeHi^: 

d o e Ltt " L " ^ffi^-rS0#iCft^^nSffitt{hff# 
r-^So iffeboettftft-S-fctt^-rs^W:, «#da 
t a £/d a t a T-51!R£ixSo 

[ 0 0 7 5 ] l^*, d a t a ^ "H" T'X d a t a # 

±.m<n h7^77^- h^ttf^-rs«fc 5tc^^i o- 

1 t 1 0- 2 0^«x.ff-§-a*tt5&o igiC data^ 
"L" TV d a t a fl* "H" C0P#tC«, 4> d o e L^* 
BOT«© F7^7r 7— b J: 

5 10-10^10-11 <DtyK> 
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" L " C/jlott) ffi^ 14ft Icf&ttffcff A 5 £ r-«t# 

[0 0 7 6 ] ft£5, JSttflSfs-g-* doeH£<*>doeL 
Ofb^Cll i:i2Wf-f W(°]£&4 1 a -H, 4 1 

Rfctftf* Ui^Ii3^1 4I4H2 6 ^«T^^ 0 13 

5. Jiiw^w: "h" ai^om^^, tw*ci4 -l" ta* 
[oo77] "h" p ^^m-^-cL 

K& "L" "H" tcft!?, **>flr-*J&*A*lalftl 3 

T'±t*I£ix5 0 ♦l/NI4»fl»13 5taiBLtflH3r 
t^^-f^ lb-HMl b ~LCA^^ 

*l£ 0 * d o e Hli^;-f^ I/^fiSS4 1 b-H$:I 
iSL7t«coft*T-y^-ti5*lHliiS3 7-A^^n6f§te 

3 7frWiVE IT^^ai^ 10-9 ^rffi^-TS. ccoff 
-g-jft*^ ^-A^Ih]^3 4 MA^ixT, (tirfflJttflClaIK4 
2^A^?{f o u t (:/^ 0 &tlfcfc«li]»l40 
T-ffio/c (a) <D&%_k&*)b, tir+|fcfc«IUK(7>A*ft 

t^outf^or-lofc (b) (Z>&*>_ba*»? ££>tfc 

[0 0 7 8 ] "L" fcH;*7tf>#£\ H/NiWiP^ll 

U-Y(Hlf&4 1 b - LSriiifiLfcff -g-Tfe "9 , r(7)fs#^ 
©^{bff^-^ bry^-tb^Cs]^3 7icA^?^tx, r*x 
(C^CT^^-fcb^/[H3^3 714 "L" £rffi^-rS 0 

ft ^ny z -A*tHiss 3 4(cA^^nr^ ddq {eft 

£ D ^*U4l2l2 9(7)^^ y^mt&4 1 2T-S6SiX, ft 
», fe*BJ£t&©i&l40T-ffiofc (a) <D&1b±.frK> t, 

&*«i£i&tnmoA;^{? -§-<*> out f*5ot-iofc 

(c) <D±ib±.frV t<Ditm$:ft5» 

[0 0 7 9 ] £A±.mm LfcJ: *5**«rtt 

"h" ai^? <^ "l" aiA^BU^^3B3tt*^M»'HriB^fc 
6^r% "h" ttj^?p#(D^ n r ^^^mmt "l" 

t£T-&3 0 :tl(a^ :OSDRAMl:flt6^ 

*BrffcSii:6££tf^lBfcft5. 

[0 0 8 0] 5l»]t*ll ffi^ir-^£aj 

B*«^«c*tt$ix5ie«^SI#lsILtt-36-e:-r, HHc 
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[0 0 8 1 ] 13 2*4, r©J:5ftK«^»t«rRWt 
T 1 SrS!S{CbTA*lHlS&Olli^ffl^Tftl«T 2^£ 

i4T 6T-^£;h,5 0 fUHLjt^-^-f U-fll&SrSifE 

[ 0 0 8 2] CIO* SftKS&tefr-fa^fcS , t££i4C 
<o J: 3 ft *3 -f ft #IB <7>-f ft J4 M ■ |c ft ft a> o a* , 

X 9Clf: SDRAM^^c JS 1 3&»bfB 5 *JBW^*5 

^r(cft6 0 noj; 5ft*$J#f4, l9(OTlfcfi»j 
(^)SDRAMI:<)lffl^fc5^, »Tt-IftW"r5* 

[0083] U33I3, ^6 ^^^'J(7) SDR AM07 P 
5^ ^y^Mt^^^f ^^^Mt5DLL0^ 
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tS^^- DL L0&4 5&mi btlT\i^Z> 0 DLL§ 
84 4l:li, "H" m^r-i l<"{®&4 4 1 a "L" 
Sf-f W®K4 41bi, ffi:fflJttftlalR4 4 2 ^ f 

-r u^fM«iig»4 4 3 asft«Rtf bnr^^s. ^ 

-DLLE&4 5 Ml*, "H" /B*^— U^[h3^4 
5 1 a "L" ffi^-vV WHIR 4 51b^, & 

11^0^4 5 2 ^:, 7*-f l/^fHWa]B4 5 3 a#R(t 

tnrir^o dllihiem 4£^s — dller 

4 5lC»SlTy?-A*0B3 4 c t 3 4 d#Rttfe 

-A*@»^b^fsfW*^iiS. fcti^lUKi 4tc 
I*, MJWffiV c c QfrWDUZtl, DLLlflJSS44^P 3 

coffl^^^ s v^fr*as#i»3n<5. a^timi 4^ 

9l:ift*ti5 0 mtiM^l 2(cii7jf- KE«1 5 1 t 
%}<DL S I (OAAlBl/^-/^ 1 5 2 36«««$nT*3 

;£j[h3!&3 7 {^t>> «*«ffV c c Q^JtlD^il, — 
DLL@^4 5frb(D# Z—mJlf'C ^ ¥ It^&Wlfe 
£;h,6 0 y^-ffl*lIK3 7tf5U*tt^^-Hl*AW3 
8^^ltf^-A^(HlSS3 4 dCi^^tlS^C, 
#<?*;t[ElE&3 9{c#y&£*i6 0 «J"5*^HIS»3 913, 
*^-A*Ih]R3 4 c f»#S:ffi;&®«l 4 (7> 

ffi* i ^ ^ - HiMt 3 8 Offi^ ^rar-s 9 ft 1 So B 

[0 0 8 4 ] CCDftHM. m^KAiiim^^^-^^^^ 

r-, tu^ERi 4 u*imtt3 7^^b "l" t 

^-^-^^J5KtHlS&5 3 m^&A£#>l±i 

[0 0 8 5] ffiffitt:«IHJ|64 4 2 £ 4 5 2 I* , #-S|5^ n 

JitfDP*^ J: 0«^Jfr&fcWt, «5i£S£«d> 
[0 0 8 6 ] IWctpiSDRAM^ftfflJilS^^!) 
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h$-fr«16f^*:»0iE-frJi, DL LtH3SS^y^-D 

B5 3tr*Tfc«cRit, JEfc«*OSDRAMtC&Ma>6> 
RttfcJxT^S«KSA*fcfcHlaItt 5 2 £ a-^v K^a- 

[0087] 13411 JB6 3ME«fc*3tf 6^5 — 

Sttfbft#«*«3 7 1 7 y s/T^n s> 

^ fcft e x 1 1. «ksa u^r^^fe -£5 *r 
t, >^y <D®Mit&^T isxmm^wirf&mte-fzii 

[0 0 8 8] T 1 <&&f&X\ V c cSJE^SlAP^tlTV 

B5 2^LT^ RSrtttt\ n Of|-#4r^ ^ — t — # 
^^HJSS 5 3 365§(j-^5^, 4>$W& "H" IC /*S 

J^? V y~7°?u ^^3 7 2{^^^5^ d y ? fg# (D 2 f£JS)gfj 

K. y ^-tti^lHl^icA^^nT, ati^^-^^LT^ 

[0 0 8 9 ] SDRAMOl^, Hftff 

•ry Kr^-y 5 1 ttflt(frMR SI:ffi*t5o T 3 <D 
<f> SWI^ "L" tC, /<i> SWii M H" (C*t) , 10a- 

So 

[0 0 9 0 ] H36H S6lW^ai*[H]^l 4C0[h1 

So ^ot, iffii*ofc<Hi:T-fc5 6 y^-v^-^ 
5^ {cA^?^ttSo aa^05Si 4H ^-r-r >t'-^>-^^J 
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r 

JBAttl 4 3 £a»fefc£„ ^;"T"^^A^yt" 

tr-^^fct-SBSicWt/* 2li "L" <f> s 

tt*S*fc:fc&, 123-iirL"!:, 12 a- 21* 

ftlC^So iStCl, Ht'— ^^^COff*DBtt^ SW^ 10 
"H" T-&£a>b, 5a-lU5a-12i:Mllj^ 

too9i] cgq#^t-ii, ys — ^r—^ <*► Da**n&£ 

/iotV^Or*, <f> " H " GDB#(£il 5a-lU5 

a - 1 2H#tC "H" ^45. P s>*«** e x 

t <!rf^^Lfctti^l{£lSSffittft;{f^-<f> o e (DLL(h]^4 
4 SriiiBL ^ "H" drftofc^^ fcH;ftfi-§-£ 
LT "H" W^5 a iglC, *Dj&* "L" <oma* 
5a-lU5a-12 il*(C " L " t * R I , <f> o e 
*S "H" CDB#lC|l, tb^ft-§-^LT L, " ^tb^^n 20 

[0 0 9 2 ] £1±<D£ 5tC, ^SAlIl&CO^-^ 

&y&t&tmj3m-%& "h" xt/ l httzftM&D 

LL0!fS44^J:oT, ^S— fcBA{B*3&* "H" RXfi 
" L " tft«^3ft«y^— DLLEIK4 5 tC J: oT— ft 

*OR^£il«»U:«fc30T\ DLLM44^y^ 
"DLLHI^4 5 0#f>f l"f Eft OR^ffi flatten 

[0 0 9 3 ] ?;^mT'& (*MRSW: 

«) n, HBHc^y ifrfMcA-scor-, Mfi2i; 
11^ y ^lEtt^ttr^fc^— ^^W^^ixSC 

RAMfll ^-*A*«^£^-*tiJ;&iH^l 2 11 I 

Oi0, D L LHJK4 4<7>»?IJIi-r^ 4<? 
0I&4 41aH41 bOlSCiifflt5:^iT- 
^r.T*, ^«9^X.lH]^3 9^§)l9mx.r. DL 

[0 0 9 4 ] 03 811, «3 9«^.l2lK3 9(^IsIK«fiS;S: 

2<©Rtf, ff#<J> SWTi^-fn^^ii^tKc-r^J: 5 
^SB^4Cr, D L L(nlg§4 4 cd-t^ W IeI&ScDt^ 50 
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y^-W*ffi#W3ooj6?10«r-a§-frfcO-C, ^ 
[0 0 9 5 ]f6Iffifflm -loBtt-c, HBfctt 

ffl*0i8£RtfT^-^-*&m;*jU 0>fciJ 
ft^-cott+i^tfcS-rsr £hr-ZZ> 0 SS7 3MSMI1, m 

[0 0 9 6 ] H 3 9f*, «7|SJS0iJ<E>fcil;b*>r ^ >^$)J 
»l§]ii&<Z5*jS£^BT-*6o 139 {Z-^-t£ 5 |C, fg 

^(hISSI 4 7^-f[5]^5 0U, 7^fU^ 

ftJ^PHR 5 0 2 i:, ^^itfc^HSS 5 0 3 h A^E^ 1 
3(7>ai*-r6^ n ^^ff-§-CLK 1*^1 8 OMtiO 

mhi^5 0 4 ^, m\ tm2<7>y ^-a^ssss o 5 t 

5 0 6 ^ JBl, f 2^U { l3(7)7$/f[H]|§5 0 7 > 5 

08, 5 o 9 £&#-rs D 3 taiAigKi 4 

*|J^U, WAflr#3&«aEftLftt^^li*-/uh v (HOL 
D) {f-*§-£fcH;f? U ^^L/t^(C(7>^^@cotfc^^n 
l\ ttK^^S^5^T7^ U-^*JfflI!filK5"0 2(C3i® 

***ai$*S3&*j***-e:S3&»*»^-*-s«ai«-ii- (u 

P/DOWN) iff ^lUM^o l/2fi«^7hM 
5 0 4 Ml , ^2^T^m3cO^ ^/^Ih1S§5 0 7 , 5 
0 8, 5 0 911, te*!fcfc»lHl&5 0 3a*ffiA«*j&*a5ffc 

5@^i>So 9 sxf IfilKtcio^rJl, iS^co^y^[5] 
[0097] 04 011, f 1^7^ 1/^0^5 0U7 

^«fliiR5 o 3<Dmmi^^-rmx-h^ 0 

% 2 COt^-T W®S§5 0 2 t)7^f U>T ftOfBEIK 5 0 3 CO 
HCffl^iMPJns*, cr-CllH^Sr«B&Lr4> 
^> e 0^coj:9(c, u-fisiK 5 o i (1, Ht^-fy 
&tiLmz1£lilL1L'(>''<—fm5 2U, A73CO 
— ^5«5 2 l co2|§:S(^{±l^^§:ij'5 J: 5 
IcRtfibixfcH^ANDy- h 5.2 2- 1 , 5 2 2- 
2, 5 2 2 - nT'M^n5ANDy-h?lJh ^ 
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AND<y- b<nmj3&v- hicM^ti, y-*i*mm 

h 7 5 2 3 - 1 , 5 2 3 - 2, — , 5 2 3-n 

*mtt««>iH«c*ttsixfc«a5 2 4 ^, aa#£o« 

T 5 2 5 t&ffiTLZo #Jffll[H]B&5 0 213, 7? 

?/<Wyj3 5 2 6 £7=^-^5 2 7 T*J*S 

n, T 5 2 6 (i, K(t*H 7(7 

OLD^ "L" OSFJdWc* hftflsSrfffcT , A- 
KfffHOLD^ "H" OWC, <i> 1/2C LK1(7)4 

^fltUP/DOWN^ "H" GDP#{CJ2;& £ V f>T ^ 

U "L" ^Icl^^yh^^yfSo 73-^52 

ft*Sl:'>7 ht5. ^0-^5 2 7 otb^li, MSM# 
AND^h 5 2 2-L 5 2 2 - 2, 5 2 2 -n 

Ot> 5— *^A^Cii^tlT*5 9 % ^^ — ^'5 2 7 
Thj #SA*l£*t6 AND^- h*f«ti&«SttftSil 

AND y — hJCA^^nSfB-^^F^^B^ n ^ C LK 2 

^ot, iittjiffiiHioiafimffiu^ >v<-^ 2fi» ^ 

Tt, 01O^bl4T-R5ILfc(7)^|?|«^ 7^ 
OSS 5 0 1 -CUfm^-fixs&^ftKiftsaRSixS J: 

[0 0 9 81 H4 1I4, 1 / '2ftffi^7 h [h] 5 0 40 
i«^tHt-*)So 14 l (c^-TJ: i/2ttffl 
v^7 h0S5O4l*, # h ^ ©SS5 1 1 £ , ^ 

11^1201/2^7^1^^0^5 1 3 t 5 I6i:, 
^^770^5 1 4 £ 5 1 7 £, ffitflfcfcKlHJK 5 18 40 

74 W#JSP[hIK5 1 9 <t>l/ 2? *y?{t% 
<b 1/2CLK1 ^rtti^tS^ yyr^&'o 1 5 £ 
-t~£o i/i^>h; ^ — 0SS5 1 1 t 9 n ^ ^ AA^ s> 7 
r©^5 1 21*, A*0I^^Mt5^»r^^ o mi 

2<7)l/2(/)7^ l^^@S§5 1 3 £ 5 1 6 1*, 31® 

5181*, '<y7T\Bl&5 1 20ffi*i-^>^ p j/?{f-S§- 
t. /<y7T\B}&5 1 7 0ffl^?-r6^ p y Z ft -?-<Z>tfcfl 
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Ctil*tSo 7^ W*J»Ih]&5 1 91*, tt«tfc^(H]£& 

5 1 8 0fcfcg^J|Ueg^^T, /^7ri»5 1 2 0ffl 

p y ^«-§-^^2x7TlsIK5 1 70ffiM5^ 

2 <J>7^ U^[H1^5 1 3 t 5 1 6 STftflW-fSo tttltfcK 
E&5 18i LTIi»at5B4 2^0^?:, 7^f U"T 
0S&5 1 3 t 5 1 6 £ LT1*H4 OlC^-flHl&SrteJfl-t- 

[0 0 9 9 ] ^s/7r@85 1 2^btn*^nt^ D 5/ 
^ft#te, fl^7^ U--Y[5]3&5 1 3r*3i^^ttfc^, 
/<^^ T IB3^3 74 £?>LTfg 2 ^7^ U-Y 5 16 

ma;^4x, 11^)7^ u-y(h]ss5 1 3<nmm-B;tmc 
5i8ia^^n^ 0 tt«jt«iiisi5i8Ttt, 

Tt§3^51 2^51 7A^tb*Snfe^ n y ? \%%<T>$L 
ffl#J*«£*t, i^-<*J«ligB5 1 9tt-tOit«3B* 
lcl-5^T 2 ootfl^-if 5 J: 5 i^S 1 ^12 
-f i^lsl&s 1 3 £ 5 1 6<03J£*«:&{fc;£-t2:5 0 20 
£>titfBj&*— f l(D7^f l-^Ih]^5 13^ 

b^<777 5 1 4^iMTS2^)7^ U^Ih]£S5 1 6(C 

A^-r^^r-osss^ , i2W7^^0^5i6^b 

^J/775 1 7 «r^brffiffltk»lHlB5 1 8 (CA^Jt^ 
*-CO«»HiWI— -e*>5 36»fe, I2^7^K@^51 

6 (cA^-T 5ff -^-cDfe^l^^ 1 1/^0^5 131: 
A*t5dtwffi«i:*) J: 5 ^*fl»fnr^5. t^o 
r, ^^j/7tIh3SS5 1 4 ^ 5 1 7 3&>b-€:n^*iffi;*?£ix 

1 5^^bi*^ n y^m-^^^mMi^y hlf:l/2v'7 
P <i> 1/ 2frttJ3£tl5>ZtlZ.t£% 0 :^J:9 
{C, l4 0l^fi:9^l/2tflv'7hfHl^l:fft 

Ltl/2^7 h^P 2/^ <J) 1/ 2^#btl5„ 
[0100] ^p s/^ft-§-^IE 

5tlei/2£LtSv-:7 hU:l/2W^nj;ni/ 

^fiilcl^, 7^f§5S5 0 7liCLKioi 
fe±i«0^ra)l)ILT^$— W*®»5 0 5<Dmti&y y 

^L, 7 7 f 0^ 5 0 8 liC L K 1 (Z)4^,T^ ^ (CM 
iry^{H^IH]^5 0 6Offi*^7^f L, ^^^0 

&&509I2CLK1 Oi^T^^) I:^IT7 ^^IhISS 
5 0 8<7)tiJ*^7yft5o t£oT, ^^^tH3S&509 

l*^y^I°I^5 0 8^^ ^ft5CLKl<7)4^T^D 

<n&<n immm<oy ^ -m^iuss 5 0 6 ^ffi*?^ 

^f@i5 0 8 <D'dui7jfi' : R G 2 , 7 5 0 9 Offi 

A^RGO ^ brflrffltb»lslK5 0 3CA*^5o 

[0101] g!42fi, tirffl^iJSIslK 5 0 3 <D%^^7^ 
-f^^mx-h V , ^ti^J^Ii3SS 5 0 3 <D«jfE£d 4 3^ 
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T'fjbL^l/^T^i?, IOP#(^)RG0, RG1, RG 
2h*-f-<T THJ *-^Kfl*HOLD^ 

l " (eft 9, ttffiwfniiflft?**^©-^ 
0, RG1, RG2(^-r-<r TLj -c*>d, — 

[0 10 2] §4 4^^+tt«6 3 t 4tt, til Aft 

Thj a><b r L j f^flrf Sii^T-, #*1360J; 5fcc 
l k i <D&%_k& a: $/ v>ic*j- ir tb^ff #coXfk;^ s> 

^J&^iliXTt^SW-fr^tt, RGO, RG1, RG2te^ 
tl^tl THj . THJ , TLJ Cft5. ^(7)^13, * 
— /i" Kfg#HO LDij: " H M tcfcD, T^/^^d itf 
^UP/DOWN^ "L" (C&l? , 7^fKlE]^501 

i co&*>ii^ «9 a: y t?\z.tt ^xmiim^mt*- y i?& 
m/vx^^&m^^n. rgo, rgi, RGziitM 

n THJ , TLJ , TLJ rco^^i^, HOL 

Df3 "H" (C^«9> UP/DOWN^ "H" K> , 

-f W 0&§5 0U 5 0 2<7>ii^&£ii;&a£-tt-£o 
[0 10 3] 0 4 5(C^-Ttt^5 £ 6 13, fcii>Mf#a* 
Tlj Thj iz.mt'TZm&T^ :Rte5ff>J;5fc:c 

LKl V^yi/^lftVXmtl^nmt^y 30 

is&mtlX\t^Z>m&lZ.l$* RGO, RG1, RG2I3^ 
tlttl TLJ , TLj , THj iC^6o ^Oii^te, H 
OLDI^ "H" UP/DOWN^ "L" 

. 7 s 4 I^IhJ3&5 0U 5 0 2 (035®fic^:*^$-fr 

rm*ft ^<nmt=^y ^m/ux^^^m^^t. rg 

0 . RG1 , RG 2l*-£*l*:*t f Lj , rHj , THj 

HOLDI^ "H" UP/ 
DOWN^ "H" lZ.f£ *) , f-Y^l'[EiSS5 0U50 2 

[0 1 0 4 ] ±ffiC0*:Rte£*;<7>B#<Z>RG0 , RG1 4 
RG2©t^ M4»ff^0 4 6 OSIl^C/T^tl 
Ti/^o £iiR^ltJ:5t, B 3 9\z.7^Ltzm 7 mtfo 
W©HA#>f ^v^ffflWEI&T-te, t J? * y ? 
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[olos] H4 7ii, msmmm^mti^ ^ z 

"H" icSEft-rSWi:, "H" a>b " L (c^fc-f 

mirtzmxfoz* m7mmmtn, 200^ u^ih3s§ 

501-H^501-Li, ^r4x^Sr?4i:«c«iJ«li-5 2 
0(D^>r U^^J^SSS 502-H^502-L t^Kij' 

[01061 4*5, tH^ff-§-co^^^ d fs^^fS*«c»-r 

1^, 1] 3 4 lo^ tfcFf ^ ^ /UT'f ftt 6 f ^ "T 

&mmx$ 

[0107] 148tt, l9lWJ^^-f ispm 

3 2tt6b*ft#^^t;-rs^^5*^*»J««:fi : ^, 

*«o(siftt?«:, CLK1I^11T^^A^[hI^5 
0 5<D&£)m j %& ; 7 ^ftS7 ^^0S&5 3 3 i:, <f)l 
/2CLK 1 ^BIJtl|Ur^^-A*lHl»5 0 6 Officii 

^^-rs 7 ^^(hiss5 3 4 ^^ij-r, ^^^m 

^5 3 30£H*^RGULT, 9 ^^IhJSS 5 3 4 <Dm 
*^RG2 i: LTte+l*iJ^(H3^5 3 2\ZAJl Lt^5, 
&^a*J^lEj^5 3 2 (3, :ORG 1^RG2 CI^I/'T 

[01083 §4 9i*, *9HffifW<7>ti};b*>r ^^^'^J 
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[0 10 9] 15 0 1*0 4 9<fc*fct!*iJ5£[H]8&5 3 2 0« 

^^tir^6 6 0 5O(D (i) ic^-r J: 5 lC, 

tot, ffitl*iJ^(sI8S 5 3 2 1*, RGURG2Wi 

^/y^fl^UP/DOWN^r " L " £U RGU 
RG2d^i:i^{C^^ p y 9 <D»m*£titM£'&Z 
ipCUP/DOWN* "H" ^f5o _LlB<D*)R1fi£ 
^^ORGURG2(Dl^, ^S4«W15 10 

[0110] 04 8 Clot, 7* -f U"C [UBS 0 
7-f l*--f ftJ£Pte]S&5 3U Itli, 04 0C/7lfcf 7 

J: 5fc. r s^^ • y Kft*HO 
LDttA;*?£*t1\ *^K«IHi^4i\ 05 3 

tt, mi on&mnmti** z>rMto®K<om&*:& 

0^oj;5{-> l/N&JSlSS&s 4 2 9^y9^% 
^l/NM03l5 4 2#gj££ii-5C LK$«[h]&5 

£-£5^ U"Y{hI^5 0 1 b t. ^;-A^)0^5O5 
^ 5 0 6 0>fcii;fcffl5lCC L K»]«P[h]K 5 4 1 tm Cjitt* 
<r>¥^ — C LKfflJ$p[Hlg&5 4 3 £ 5 4 4 bixT^o 
19, 7^0^5 3 3liCLKl/N(^ilT^^ 
CLK$iJ^}(Hl^5 4 3 £7 5>^U 7$/f[5lS&5 3 4ij: 
CLK 1/N^lEtfc/CLK 

[0 1 1 l] 15 4(1 %1 0H16«<D*J«ifcff 

n y9\%%C LK^f^" 7>f 5 0 %<D{f -§-l?&V> 
m^r*t>, l/N#/S) Lf'ft^C LK 1 /NOSES' 
^fiCLK(7)i^±/5^(cPiir^^ 0 CLK1/N 

fi£. — ffi*ft tliB/T^j: 5 clki/no4 

^B^x r ^|;^U»lt5 0 Sot, 73^ 
[U&5 3 3 ^7 y^i"S^>r ;^^CLK 1/N<7>£: 5(3 
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tlt^5^l:liRG 1 £RG 2te*&5ffiMfr , 9 , DQ 
tf*iiA/T-^5fi#l;Lte, RG1 ^RG2ttHi:(llc45o 
[0112] 055 It. %1 lmMffl&ftt)? J * is? 

<Dmjj*<< i^^mm\Bimt, mi o**moib*^^ 

"L" ;*><b "H" Mftt^^i:, "H" frb "L" (C 

[0113] gi._b, si^bli intern **w 
zmm-tz* 05 sen 2**wo**<4c»««c*5 

30^, Ily5^Sm(7)tii^lMl^5 7 1- l, 571- 
2, — , 571-m£, 9 P 5/*ffii-§-$>ElH]K5 8 0(7) 

EfiUf jS *? 0 r- 5 o 

[0114] 0^(7) J; 9 -O^gf^blj:, « 
^CCOff-§-0 S- 1 , OS-2, OS-nM^tl 
SOT, ffi^ff -§-&(Cffl*EHl^5 7 1 - 1 , 5 7 1 - 
2, 5 7 1- mffljP)lim. * n 5>*#E(U 

£§5 8 013, * P A^SS&l Zfrhmt)9<< ^ ^9 
#J»IhJK3 O^LT^SilS^D y9^%*. ffi^ 
(D/<^7tIhJSS (CB1, CB21, CBnm) 5 

81H 5 8 3*r^br*»*»«rtlcE**ixfc#UJ 
A@ft5 7 1 - 1, 5 7 1 - 2, 5 7 1 - ml^E 

t, 156 {C£>l^TH *W*lHlK5 7 1 - 1, 5 7 1 

-2, 5 7 i -m(^A^?^ti^>^ p y ^ft-^otfctl 

-f;y«|«3 0il ffi*@Sl5 7 1 - 1, 5 7 1 

-2, 571 mco 9 ::ffiSi{U* 
94 ^i/9nmmi&z on, nai*§ss57i-i^ 

h<nmMt^<OtiLft&ftn9 p^CLKCMtSi: 
5£*J«N-5* JilE<7>J:5^, ^ p 5/ ^ ^IS[h]SS 5 8 0 

p j/^f^fifflfit^r-gLr^^ , miHi^ 

KSIB5 7 1 - 1 <Dffl*«*©ffi«a*#»* n^CLK 
[0115] J£JL_hia^ L/tm 1 1 2 %ftft|0>(slB 

■ 1^^^ ~ 
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s/ ^ fSfC L KOi%±i5 u leg ctr-^ *w*ts 
fctf><o»fM*H*&SftS (to) o fir, ^Rt-ffl* 

[0116] ^<7)J; ? tttti^SttStiOT 8 ?*, tyhT 
s^fSIH t I S^*»^Wf|t I H # 

t i H^M^titt^o t^hr ^^p#pa t i sos 

TvTlTifeSo lot, 0M:*5^T, t 2- t 6<Z>B#B0 
^ t 3 - t 5 (D^fri/Xr J*<n$ J \ is — islsbtt 
£ 0 Z-<F># 4 ^istf-v — islsfe, is^v- J±<D&m<omfM 

[0 117] ig¥, *«^ny^fflr*<oJBtt*ttil5<ft 

^ffl5^ v y ? ff #<7>>z:^±^ 19 £ iL'hTfc K> 
(D^y 1 8 0&4£*B(Z>Sfr6, 7*^ — X-r its 0% 

^Sffll mxm*<oafi*4 Z^Jf&ftMP* 
y * \%%\z.tt LtM»Wi:4 6 «fc 5 lwjE*te*jfch*- 

ins, Sot, uAfB-s-^fltsi-sJHriB^^tt, # 

[0118] B59li. mtlit ^(DftJjfJ * 
WJ»-T5^ itf^TIBft^a***^ Hio^b6l3^ 50 
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^tTtiitfi 3*is«i(D^* y ^fAt*3tt 
16 011 f nHft^^^y^fAT^^D^^ 

[0119] Blcfc^t, 6 0 llj::o^!J 

fe6 1 3tt0;^<Z)J; 5 tiEtSti, 6 1 

o^b6 1 3iz:temz*iiZ7 t -*&* ? * y?m-%me 

0 3{C^D^ix5^P **{&#C LKUlI^JMLTt*-- # 
p * 6 0 3 ^eit5^f^^r, 0^<OJ;5 

fell^^y (S ifai< 45 a CLKCI 

ssLrffi^^tt^^-^^^^ h p-7 6 0 nzmm-t 

6 0 3_bC0^P y*f5#CLK<OfifftiS*£7*--*'<;* 
6 0 2_b^T f -^ff f^fifSS^Ll^tn^, H 

CLK^nyhn-7 6 0 1 tc5J«i- 6 * -f S >^T?=» 
yhD-7 6 0 1 lc45o t£oT, a > 

[0120] 06 1 J*. f£i 4^»](7)^ : e y is^y-J* 

Ii 4^i^'j(?)^^ y ^r^r-r-ij:, cLKi^f^ 

0 1 (cA^^ix, 3yf>n-76 0 1it: 
COC LK^bf^^ P y tit fWr i t e-LK^|5 
^fcb p s> Mf -§-R e a d -C LK^^f^o Re 
a d-CLK^eiS^tiS^P y ?it*lrB\*. fS**ft6 
0 5T-I»^y 6 1 3 0Sf|T'6f$ilf: 
ft 0 6r-nyhn-760 1 {CM^iX^o * 

— O Read-CLK <7>W*&ttfs 6 0 6^ib 

W3yf>n-7 6 0 1 -^co^iA^I^, f 13 H5fe^'J^(^ 

[0121] ^1 4SWS«ilt?W:, fB#»6 0 6?:«L 
fcRead-CLKIl xr^hP — 76 0 1 \Z Read 
-Received ITA^^iX^. -t IT, Z<DR e 
ad— CLK^Read — Rece i ve ^-jctSJ: 
e a d-CLK(Olli^ii^5o 0 6 2 

n H4 HJfeWtc^oij'-Sn v hD-76oi rtr-o^ 
[0122] 04 2\z.7jk-rx ^asd^A^^n^ 

CLKI^tti^/^^y r 6 2 1 (^Aofcf , Wr i t e - 
CLK^LTHi^^ilS 0 Wr i te-CLKIl # U 
>' h ^ 7 — 0^6 2 2 £ H 7 1'^ 6 2 3 ^riii^i LTii^I 
Six, 7^>T U^{HJS§6 2 4T5SJR$nfcfi^:«j-3iffi$ix 
fc^, ffl^/^7r 6 2 5^bRead-CLKHT 
ftllZiXho IoT^:Read-CLKIiRead- 
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Received L T § ^ ;ft, , =7— ESS 6 

26i K^^/<6 2 7 £iii&Lfc^, tttlJ*8lHlB6 2 
8l:A^i$ii5o ttffltt:«lHlK6 2 8fcf4 K7^/<6 2 

-f »]»®K6 2 9tt^:(Dlt«jBS{c:S<5^ x T7 f -f l^TEI 
KOilSiSrSlR-rSo :^J;3(:URead-CL 
K^Read-Receive — 5 J: pCRe a 
d-CLKOgIi^II^^ 0 

[0123] 16 314, Hi 5^fig0iJCO^^e y i/*7J* 

mi suMi^^^y v-^f^r-r-te, mi 3 3MS#j£ 

+ P y tit^C LK^ny 0 l^Re a 

d-Receivei: LT^ij-^c ^yf>D-76 0 1 
{3r.GDRe ad — Re ce i ve bHi*^ p 5/ ^ f§ 
fWr i t 6-CLK*tSt5. ^^y^bCOK^tti 
U4C LK(C(^^ LTfTfrftSo tU^^tu^Wr i t e 
-CLK(4, Read-Rece i ve ttttB**— Sr*" 

[0124] 164 14, Hi 5nMmz.tetfZ=<> hn ^ 
-7 6 0 1 F*}T-<D^ p y^ff -§-0^^t^:^-rii)T*#?6o 

ce i veil j/^yh; 7 — ts]£&6 3U K7-f^6 
3 2£i§iSLTif«;*;h„ ^-f W 0SS6 3 3T-514R^ 
ixfcfi^tf S3££iT,fc:&, tti^<^776 3 4^bWr 
i t e-CLKt Lrtb^^tl6o :OWr i t e — C 
LKI4, ^^yh^7-0SS6 3 5 ^K7^/<6 3 6^ 
aiftLfcft, tetlIi;KlH3^6 3 7 fcA*SttSo ffiffltb 
^0^6 3 7C14 K7^/<6 3 2 (Dmtth^JdZftXtiL 

tkKSJUcS-^V^rv'w WEBS 6 3 3cD3§®^:£51^ 
t5c r <D X 0 \Z- ITW r i t e -CLKOttffi^R e 
ad-Receive fc — 16:+ 6 ct 5 l:PS£H5 0 
[0125] 1165 14, Hi 6nM&l<D** y i/^Y-J* 

S 1 6 HI^'J(?)^ ^ y v^^f AT'tlj:, ^vhn — ^6 

0 ico^o y?i&^nm&m\^? p y ? tm&Zh? n ^ 

^>hn-76 0 l^R/W-CLKi LT§tf.5 0 40 
lot, ^^ffi^^n/c^ — ^C0^> hn-76 

-§-CLKi4, 3 V h b — 7 6 0 1 {cA^-T^iEHllT-^ p 

0 l^bffi^^^TC^^e y MS£&trr-* £^iA^M 
* y t::«#»trr — * £«&;Wfi<z>* p 
[0126] 0 6 6 14, Hi 6^J60«H£*3tf h p 5(9 
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-7601 rtTo^ p ^ ^fs^SR&^i-giT-fcSo 

i66 tC^-fJ: 9 IC, A»bA^)^f:R/W-CL 
KI4, ^? l^y h ^ 7-@IS6 4 1 t K7^^6 4 2 £: i§ 
iBLTitMSft, ^-f l^-T Eh]S&6 4 3T-^JR£iXfcfi*: 
iJWSJlfc*. 7 T 6 4 4 1C0M££iX 

£0 T*-^fflA^y77 6 4 4ri4, f^f-^l^v? 
6 4 0 (Or — **?* l/^@^6 4 3A»bt*»*n 

m%\%¥ 7 T 6 4 9T-r-^^/^7 7 

6 4 4 tHClitlfi ^l/>h^7- 
{HES6 4 5 CAA^So # h ^ =7— 03S6 4 5 <D 
14, K7-f ^<6 4 6«ra»Lfcft, ffi«i*:«lalB6 
4 7tcA^?^iX^o ffi«tfc«l5li»6 4 7{:I4 K7^^6 
4 20til*<>AA*nT«:ffl^J±:KSn5 ft tltT^ 
U-r*JfflllHl5&6 4 Stt^OttSMSS^S^^TT*.* f 
(HI&6 4 3 coi§®:££5Il£R-f 6 0 :^J:5l:lTfM 
"r — fWx i te-Da tali, R/W-C LKt^ 
p y *{t#£W«-r<5;: fcfcttS. 

[0127] 

[0128] II:, A*^-0&^ffi^^-[°]^£ 

«>, WMSI:/h^<r-#5. 
[0 12 9] HJC, ^^-(El^^tS^-rSJ: 5 8C«!^L 
rt>*BHwHiAtc|8«+*iatti:l4*3a4fc?> , ^fcffi^3 

^-AWi:163fl«*CSoi4*Wbixfti\ c^J:5*S 
J4ffifflfSaEOKas^?fe5^, ^:^0JlcJ:ni4'^Oct 5^ 

[Hi] n-f* • DRAM (SDRAM) (O^^: 

[12] SDR AM^I*«ftBtt«:/7t^^ A^^ — 

[93] ^ 7 >f >i» S D R AMOS*W4Bff a 

[14] S D R AMeO^-j' ^ >^^O ; ^^li#0#^Pp^M 

[15] BAiHiB^Kts^-r a 
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lie] m5<nm*mf&T~<Dmm&*mw-tz>mT-h 

So 

[18] HM'JO SDR AMOt^ir-*) 5o 

[19] f HWOSDRAM(7)[tS*^^ ^>?mffl 

tlT^So 

[Hi] mi^^o-r^ i^^$ij^]{Hi^(^^^^-r 
[H2] smwjof^ ^Yw^ius&oft^^^-r 

[11 3] SSllSSSfllcO"^ t^ftME&^ffi^ff -§-0 
'S<fb£^-f IT-&S0 

[I14] ^-r u^$ijffl)[Hi^cosij(7)^j^^-r[iir^<5 0 
[115] mxmmm<om^mmm<n\±^\t^M<om 

[116] JB l^M^j0^lit^lHl^(7>te^i±^^0®j 

[li7] mill^Jcofe+ii^^iHi^^tiiiiliHiss^^^ 
[us] &\nmm<»w®\£&mfo<nm%&&n<r> j 

So 

[H9] mi^m^J^te^ii^iii^^tiit'ls^o^ 

[12 0] mi^m^J^4tgit^0^(7>ii(tiI(El^^(7)^ 

[12 1] *l|lffiffj(7>ffifflit«®[»O«ffi@S&fflC0^ 

[12 2] mi ^WOffi^tm^co^^^r^-t-lT*^ 
So 

[123] %i&Mm<o#^~mx®m<Dmj&&7F-t® 
r-&s 0 

[124] mi^mwco^^--ffi^{s]s^cogj^^^-r^ 

[12 5] m2^WC0^^^-ttl*lH]^t7)«^;^^-ri 

r-£>So 

[126] m3nM&\<r>¥ *~&£)®&<7>ffitft&7F-t 1 
r-&So 

[127] m4iiM^j^y^-ai^iHisS(7)«^^^-t-i 
r-&So 

[12 8] AMCOffi^J^^ ^ 

[12 9] I 5 Hl^(?) SDR AMWtffiiteSSS^i 

[i3o] msnmmvy *—tt£)®fe<Dmf&$:7F't® 
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[13 1] »5l5»«^*5WS«i^«:*-r^>r + - 

[132] jEmm&ty^-&&<n&&<Dmitiz.£z>m 

[13 3] » 6 SMIO SDR AMOfflA ^ >f ^ 

[13 4] JB6SMfc«0^$-ffl*I3K^«J«*:*'rBI 
T-&S0 

[13 5] JB6**«^tt5^5-a*IiI»<D»ft*r 

a^^— ht^Sc 

[13 6] *6|IJfiff'J<^til*lHlKO*fig«:^-rg|T-*> 

So 

[13 7] »6SllSWJcfeWSffi*liI»a>»^*^i-^ 
[13 8] »6*ttW^9SliI3K^*ric;*r^-t"0-t l 

&So 

[13 9] f 7^Mj(7)SDR AMtDffi^Y * 

[14 0] JB7XftM0*ftfll¥*tt&C07 f << WE 
[14 1] »7 j(*«0 1/2ffi«^7 hlHl»0*fi8* 
[14 2] JR7 Jtft«o«rffi!W36I@IK<z>««*:*'#-H-tf 

S o 

[14 3] JS7**«^ottffl«ft»ff*rRW-r5H-C 

S o 

[04 4] *7 381tfl»|-COffiffl*iJSttf^«r«W-#-SH-r 
[04 5] *7jftK0!iro{fcffi*JXE»fl5*R?fH-SHr 

<£> So 

[14 6] «7**«^<7>ffiffl49J««|ffO||affl[*"C*> 

So 

[14 7] S8iMOSDRAM^tliA^^^^j 
[148] JSQXSMOSDRAM^fflA^^^^^i 
[14 9] *9**«offi«*ISig»o*fiR*r«-#-HT? 

So 

[15 0] »9*lfc«Wtt««fi»ff*:RW-#-«H-t? 

&>So 

[i5i] m 9 **«-cofi:ffl49|«»ffo|ia«*-t?*> 

So 

[15 2] *9jtltWo^ i^-<»J»lslKo«j5S:«r^-r 

ir^So. 

[15 3] mi 0I1»SDR AMOtti*^^ S > ^ 
[15 4] mi 0J5*«"C<ott«*J«»f^*rRW-r«H 

r-^>So 

[15 5] mi l^IW^SDRAMOtU*^^ 
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30 
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[156] mi 2!MfcM<Z>SDRAMfc:J5ttS* n y >? 

[157] ft*«<7>**ff»«^i3tf 5UJ*^-r =; 
[158] *SSWO*»fl:»«^*5WS|lJA^>r * >^ 
[15 9] mi SSMfcWo^WfleSEB^^AtiSs^s 
[16 0] mi 3 3BKMU:*3«t6fS *tt««r^i-^-f ^ /0 

[lei] mi 4nmm<o*mi*mwi<'x j rA>{c%>tfz> 
[16 2] mi 4mmm<o^^ h n— ^Ksstt** p s> 

[16 3] mi 5H^^iJ(O^^^S^^X^{Cjo{j'6 
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[16 4] mi 5^Jt5«CO=r^ h * - ^ Icfc it 5 ? a ^ 

[16 5] mi $mMm<o*Mwm^i/*TMztetfz> 
t ft -§-ia& $r^tit^6 e 

[16 6] mi 6mW\<D^^ h n — ^{C&tfS^ n ^ 

[*?#<7>lfc9n 

l l-^Wffli-g-A**^ 
1 2-f**ffl*tfHJ- 

1 3-A*l3K 
1 

2 0, 3 0-fcb2l*^ SV^fBrtPElR 
2 1,31 -•fj 

2 2,3 2 •••ffiffiifcttigK 

2 3,3 3 ■■■7^ WftWHSS 

3 4-^-A*liI& 

3 5-y^-a*isi» 



111] 



CLK 
CKE 

/CS 
/RAS 
/CAS 
/WE 

A0-A10 • 

A1 1 - 



101 



.102 



,103 



& 



104 



0QM 
DQ0-DQ7 



I/O 



105b 



.105a 



106 



107a 



107b 



RAS 
CAS 
WE 



108b 



ORAM DP 
(2048*2048) 



D5^Ph'L/;* 
I/O 



1 108a 



[16] 



CLK 



\lm-CLK)J~~ "A / jj \ / H \ A " 
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[12] 



CLK 



A2> 




[H 3 ] 



113 



a- 



7rL/7 



114 



109 



116 



BL BL 115 



117 



II JS. 



5»— 9 



120 

±1 



?-5> 



n-<7- i 



— r 

118 



119 



110 
CLKC< * 

CKE^ • 

111 



101 



n-T7- 2 



104 



I/O 
j 



i DQ 



[14] 

*tY9Jl/^ (iCLK) 



\ 



tAC 



tOH 



151 tH! 



V 
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[B5] 



11 



9E- 



©88 



22 



23 



daisies 



12 

kb 



[17] 



11 r- 



30 



ttfB 













I 

31 




33 
i 





14 

_L 12 



35 



[0 8 1 



113 



IK 

- i> 



109 ! 



11 



CLK' 
CKE 



111 



BL BL 115 



117 



1 12>^P>7ES]» [ 




II m 


P>7 


DB 







120 



119 



14 

± 



: dq 



/K7- 2 



101 



121 



-122 
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